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The chemical examination of the sponges Haliclona tenu~ramosa, Tedania ~nnhelans, Zygo Yfale
parishii and Sigmadocia pumila reveals the presence of steroids ~nd..new cer~mldes 1.-4 and ~he ,ave
been characterized by spectral data. Further Zygomycale parishii and Sigmadocia pumila aft ord
floridoside 5 and benzaldehyde 4-(3-phenyl propionate) 6 respectively.
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Cerami des are increasingly becoming important
compounds because of their biological activity. It
has been recently found that cerami des inhibits
Cholesteryl Ester Transfer Protein I (CEPT).
Elevation in CEPT leads to atherosclerotic
cardiovascular diseases". Previous biological
studies shows that ceramides are antifungal', and
some of these show antimicrobial and cytotoxic
activities''". In continuation of our search for
biologically active compounds from marine
organisms, we examined the sponges Haliclona
tenuiramosa, Tedania annhelans, Zygomycale
parishii and Sigmadocia pumila, collected from the
Mandapam coast, during June 1996.
A literature survey revealed that the genus
Haliclona yielded diverse structures which
included polycyclic amines'', sesqiterpenoid
quinols 7, glycosphingolipids", resorcinols",
. lk I id 10 I' lk I 'd II 12manzamme a a 01 s , pentacyc IC a a 01 s '
and we reported bis-l-oxa quinolidizines from the
sponge Haliclona exigua", It was found that the
genus Tedania yielded benzothiazoles'", aromatic
secondary metabolites I5, and sulfur containing
diketopiperazine " and atisandiolJ7. Further,
literature survey revealed that hitherto no chemical
examination has been carried on the sponges
Zygomycale parishii Haliclona tenuiramosa, and
Sigmadocia pumila.
In our presentchemical examination of these
sponges yielded homologues ceramides 1, 2, 3 and
4 unique for branching on both the sphingosine
base and fatty acid chain were obtained. Each
sponge was extracted separately with 1:I
flICT Communication No: 3894
dichloromethane and methanol (see E primenta
Section) and subjected to gel filtration (S phadex
LH-20) followed by silica gel Chro~afograPh
eluting with hexane through hexane: e h I acetat
mixtures to ethyl acetate afforded usual sterols an
ceramides 1, 2,3, and 4.
Each ceramide 1, 2, 3 and 4 was c~aIilacterize
(Table I) by chemical degradations a~d study 0
spectral data. In general the IR spectrum 0
ceramides 1, 2, 3 and 4 showed I signal
corresponding to the amide carbonyl atll6l45 cm'
the olefinic C-H stretchmg at 3050 cni-I and 0-
stretching at 3200-350,0 ern" (br). ACft lation 0
cerami des using AC20 / pyridige yielde
corresponding diacetates (la, 2a, 3a and 4a.
(hese were further supported by the1i!esence 0
H-NMR spectrum signal at 8 6.3 (IH, ,J = 7 :zj
for secondary amide, at 8 5.78(IH, dt, = 15.3 &
Hz), 5.51(1H, dd, J = 13.5 Hz) for a ~isubstitute
double bond. . The signals at 8 4.~ I qH, brs,
3.9(1H,m) attributed to methme prOlns bearin
amide nitrogen and hydroxyl groups e pectivel
and the signals at 8 3.93 (lH,m) and 3.68(1H,
were due to methylene protons beari g hydrox I
group. Further polymethylene ch~in with
terminal isopropyl was evidenced by t~e IH_NM
signals at 8 1.24 (brs) and 0.85 (6H,d, if = Hz). Th
forgoing spectral data was corroborated with th
13C_NMR signal at 8174,18s, 133.31' 128.75 ,
73.8d, 62.09t and 54.74d.
The acid methanolysis of ceramides ,2, 3 and
was carried out, respectively, in order t9 find th
alkyl chain length in fatty acid and ~phingosin
components. The fatty acid component w
























1. 1=R2= R3 = R4 = Me, R5 = R6 = OH .
n = 16, 17, 18 and 19,
1= 9, 10, and 11
a. I=R2=R3= R4 = Me, R5= R6= OAc
n = 16, 17,18 and 19,
1=9,IO,andll
2. I=H,R2=R3=R4= Me, R5 = R6 = OH
n= 18,19,20,21,22and23
1 = 9, 10, and II
2a. I=H, R2=R3=R4=Me,R5=R6= oAc
n = 18,19,20,21,22 and 23
1 = 9,10, and II
1= H,R2=R3=R4=Me,R5= R6 = OH
n = 20,21,22and23
1 = 10
3a 1= H, R2=R3=R4 = Me, R5 = R6=OAc
11 = 20,21,22 and 23
I = In
~I=H,R2=R3=R4=Me,R5=R6=OH
n = 19,20,21,22 and 23
r1 = 10 and 11
-la. I=H,R2=R3=R4=Me,R5=R6=OAc
n = 20, 21, 22 and 23
f1 = 10 and II
5
The sponge Zygomycale parishii afforded known
3f3-sterols such as cholest-S-en-3-acetate, cholest-S,
24(28)-dien-3-acetate, (24S)-ergost-S, 22-dien-3-
acetate, (24S)-Ergost-S,9(11 )-dien-3-acetate and
. floridoside (a-D-galactopyranosyl-(1 ~2glycerol)
(5)18. The sponge Sigmadocia pumila afforded
ceramide 4 and compound 6.
Compound 6 was obtained as solid, m.p. 98°C.
The IR spectrum showed bands at 1710, 1680 and
IS9S ern" indicating the presence of ester carbonyl
and unsaturated carbonyl groups. The IH-NMR
spectrum of 6 displayed signals for aldehydic
proton at & 9.8 (lH, s), 1,4-disubstitute benzene at
& 7.8(IH, d, J = 7Hz), & 6.9(lH, d, J = 7Hz),
monosubstituted benzene at & 7.2 (SH, m), and two
mutually coupled methylene triplets at & 2.98 (2H,
t, J = 7Hz) and 82.6S (2H, t, 7Hz). The foregoing
feature suggested that compound 6 is benzaldehyde
4-(3-phenyl propionate). Further compound 6 was
synthesized by reacting p-hydroxy benzaldehyde
with 3- phenyl propionyl chloride in presence of
pyridine. Physico spectral data of the compound 6
is identical with that of synthetic compound. This
is the first report of isolation of compound 6 from
natural sources.
Further, the ceramides were tested for their
antimicrobial activity and the results are given in
Table n
d as met yl ester (FAE) and analyzed by
GC S. Si il~rly sphingosine bases (SB) were
also i olated an analyzed.
her, the steroids obtained from these
SPOljl.l es were purified and characterized as
aceta es. The sponge Haliclona tenuiramosa
affon ed kno 13f3-sterols such as cholest-S-en-3-
aceta e and C 01est-S,24(28)-dien-3-acetate. The
spo e Tedania annhelans afforded cholest-S-en-3-
ace e, cholest- ,24(28)-dien-3-acetate, cholest-S-
en- - ne-Svacetate, 2-amino ethanol, 1-0-methyl
gly 0 ide and g ycerol. A homogenous mixture of
cho t-5-en- ,-t tracosanate, cholest-S-en-3-hexa-
cos te, stigast-S-en-3-tetracosanate, stigmast-
5-en-' -hexac s nate was. also isolated and
cha a terized b IH NMR and mass spectral data.
Experimental Section
General procedures. IH-NMR (200 MHz) and
13C_NMR (SO MHz) spectra were recorded on
Varian Gemini 200 MHz Spectrometer using TMS
as internal standard. Chemical shifts are reported in
ppm and coupling constants (J) are expressed in
Hz. Elemental analysis was carried out on a
Perkin-Elmer 240-C instrument. Optical rotations
were measured with JASCO DIP-370 polarimeter.
UV and IR spectra were recorded in Shimadzu
and Perkin-Elmer 1310 spectrophotometers res-
pectively. Mass spectra were recorded on Finnigan
MAT 1020 instrument.
Animal material. The sponges Haliclona
tenuiramosa (IIC-223), Tedania annhelans (IIC-





BlsCillUS subti isComp Klebsiella E. coli
Table II-Antimicrobial activity of compounds 1, 2 and 4
pneumoniae




3 12 mm (20llg/mL) 9 mm (l Sug/ml.)
Values in paenthesis are minimum inhibition concentrations
222), and Sigmadocia pumila (IIC-215) were
collected by skin diving at a depth of 20 ft. near
Mandapam coast in the Gulf of Mannar, during
June 1996 and Zygomycale parishii (UC-198) from
Trivandrum coast during January 1995. The
voucher specimens are deposited at National
Institute of Oceanography, Goa, India.
Extraction and isolation
The freshly collected each specimen was cut into
thin slices and soaked in MeOH at the site of
collection until work-up. After removal of MeOH,
the sponge (each 500 g dry weight) was extracted
with 1:1 dichloromethane and methanol (2 L x 3)
at room temperature. The combined crude extracts
were concentrated under reduced pressure to
predominantly aqueous suspension and extracted
with ethyl acetate. The crude ethyl acetate extract
was further subjected to gel filtration (Sephadex
LH-20; 1:1 CH2Clz: MeOH) followed by silica gel
chromatography using increasingly polar solvents
from hexane through hexane-ethyl acetate mixtures
to ethyl acetate to afford sterols and: cerami des.
Compound 1 was obtained as white solid, IR
(KBr): 3600-3200 br, 3050 and 1645 cm'; IH
NMR (CDCh, 200MHz): 0 6.3(d, IH J = 7.5 Hz,
NH), 5.78 (1H, dt, J = 15.3 & 6.1Hz), 5.51 (lH,dd,
J = 15.4, 6.1Hz), 4.3 (2H brs, H-2), 3.85(2H m, H-
i; H-3), 3.6(m, IH, H-1.), 2.2(2H, t, H-2'),
1.24(poly CH2, brs,) and 0.85(12H, d, J =9 Hz,
isopropyl); 13C_NMR (CDCh, 50 MHz): 0174.2(s,
C-l '), 133.8(d, C-4), 128.8(d, C-5), 73.8(d, C-3),
62.1(t, C-l), 54.7(d, C-2), 38.0(t, C-2'), 36,~7(t,C-
6), 30.0(br s, poly CH2) and 22.5(q, isopropyl
CH3); FAB MS: mlz 674, 660, 646, 632, 618 and
604 (M++I-H20) analyzed for C4sHs7N02,
C44HssN02, C43Hs3N02, C42HsIN02, C41H79N02
and C4oHnN02 respectively.
Acetylation of compound 1. Compound 1 (50
mg) was taken in pyridine (0.5 ml) and to this
added acetic anhydride (1.5 mL) and the mixture
7 mm (LOug/ml.]
was stirred at room temperature for 14hr. After tip
usual work up yielded pera~etate la (50 mg). I
NMR (CDCh, 200 MHz). 0 5.7(rrl, 1H, H- ),
5.5(d, IH, NH), 5.3(m, IH, H-4), 4.35
I
'(m, 2H, H 3,
H-h), 4.05(m, 2H, H-1., H-2), 2.01(s, 3H, A ),
1.98(s, 3H, Ac), 1.24(br s, poly CH2) and 0.85(1 If
d J = 7Hz); FAB MS: mlz 716,702,688,674, 66@
and 646 as (M++1 - AcOH).
Acid methanolysis of 1. Compou d 1 (50 mg
was heated at 80°C in 10 ml of IN] ijCIlMe
(18:82) for 14 hrs'". The reaction lixture
evaporated by freeze drying. The residue
subjected to silica gel chromatogr~p~y with a
CHChlMeOH solvent system. Th9 chlorofo
elute gave a mixture of the methyl este s of C22
. I
C25 fatty acids. IH NMR (CDCh, 200 MHz):
3.65(3H, s), 2.25(2H, t), 1.55 (2H, IV), 1.24(po y
CH2, br s) and 0.85(6H, d); FAB IMS:
397,383,369 and 355 as M++I corr~s onding t
C26Hs202 (12%), C2sHso02 (33%), C24H4S02(41 0
and C23H4602 (14%) respectively. The 1O~
methanol in chloroform elute gave sphingosi
bases. The sphingosine base showed IH
rcrxr, 200 MHz): 0 6.1(s, 2H, NH2), 5.76(m, 1
H-5), 5.51(dd, IH, J= 18 Hz, H-4), 4 3(bs, 2H,
2), 3.85(m, 2H, H-1b, H-3), 3.6(m H, H-l.)
1.24(br s, poly CH2) and 0.85(d, 6H, = 9 Hz, i ~
propyl CH3); FAB MS: mlz(M++l) 28, 314 a q
300 corresponding to C2oH41N02, CI9H3 N02 a
CIsH37N02 respectively. I
Compound 2 was obtained as white crystalli
solid, IR (KBr): 3600-3200 br, 3050 a, d 1645 c '
IH NMR (CDCI), 200MHz): 0 6.3(1~, (1, J =
Hz, NH), 5.78 (IH, dt, J = 15.3, : .1Hz, H- )
5.51(IH, dd, J = 15.4, 6.!Hz, H-4), 4.3( , brs,
3),3.85 (2H, m, H-1b, H-2), 3.68 (IH, ~,H-1a), 2
(2H, t, J = 7, H-2), 2.0(2H, m, COC~], 1.24(po){
CH2, brs) and 0.85(9H, bd, iSOprOPYI~c.BI3'methl
CH3); I3C NMR (CDCI3, 50 MHz): 1 4.2(s,
1'), 133.8(d, C-4), 128.8(d, C-5), .7(d, C- ),
62.0(t, C-1), 54.8(d, C-2), 39.0(t, C-2 ), 36.7(t,
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6~, 30.0(brs, poly CH2) and 22.5(q, isopropyl CH3);
MS: m/z 646, 632, 618, 604, 590 and 576 as
+1-H20) nalyzed for C43Hs3N02, C42Hs1N02,
79N02, oH77N02, C39H7SN02and C3sH73N02
r s ectivel .
cetylatio of compound 2. Acetylation of 2
mg) yiel ed peracetate 2a (50 mg). IH NMR
ci, 200 Hz): 8 5.7(1H, m, H-5), 5.5(1H, d,
), 5.3(1H, m, H-4), 4.35(2H, m, H-3, H-lb),
4.0 (2H, m, H-la, H-2), 2.1(2H, t, COCH2),
2.0 (6H, s, 2 COCH3), 2.0(2H, m, H-6), 1.98(3H,
s, OCH3), 1 24(poly CH2, brs) and 0.85(12H, d,
is ropylOf! ; FAB MS: m/z 748,734, 720, 706,
6 and 678 as M++ 1 and their corresponding
(~+I-AcdH peaks at m/z 688, 6T4, 660, 646,
6 618 and 04 respectively.
cid met anolysis of 2. Methanolysis of
C pound 2( 0 mg) yielded a mixture of the
m t yl esters of C22-C2Sfatty acids and a mixture
o t e sphingosine bases. The methyl esters of fatty
I
aci in their 1 NMR (CDCI3, 200 MHz): spectra
sh ed pe k at 8 3.63(3H, s), 2.25(2H, t),
1. (2H, m) .24(poly CH2, brs) and 0.85(3H, t);
F MS: rri/z 397, 383, 369, 355, 341 and 327 as
M 1 corres londing to C26Hs202, C2sHso02,
C24 4S02, C23H4602, C22H4402 and C21H4202
re ctively. he sphingosines showed IH NMR
ci, 200 Hz) peaks at 8 6.1 (2H, s, NH2),
IH, m, In-4), 5.51(1H, m, H-5), 4.3(lH, brs,
H- ,3.85(2 ,m, H-lb, H-2), 3.6(IH, m, H-la),
2. 5 2H, m, 6), 1.24 (poly CH2, brs) and 0.85
(6 d, isoprop 1CH3); FAB MS: m/z 314 and 300
as ++1 an their corresponding M++ I-H20 at m/z
29 nd 282 reSpectively.
C mpound iwas obtained as white crystalline
sol IR (KBr)t3600-3200 br, 3050 and 1645 em";
IH R (CDCI3, 200MHz): 8 6.3(d, IH J = 7.5
Hz ), 8 5.78 (1H dt, J = 15.3 & 6.1Hz) 5.51
(1 ,d, J = 5.4, 6.1Hz), 4.3 (2H, brs, H-2),
3.8 2H m, H- bs H-3), 3.6(m, IH, H-1a), 2.2(2H t,
H- ' ,1.24(pol CH2, br s,) and 0.85(12H, d, J = 9
Hz, 'so-pro y ; I3C NMR (CDCl), 50 MHz):
81 39(s, C-l', 133,I(d, C-4), 129.1(d, C-5),
73, (1, C-3), 62,I(t, C-l), 54,6(d, C-2), 39,8(t, C-
2'), 6.7(t, C-6), 29.5(br s, poly CH2), 22.5(q,
iso r pyl CH3) and 13,9(q, CH3); FAB MS: m/z
64 32, 618 ~nd 604 (M++I-H20) analyzed for
C43 3N02, Cd-ISIN02, C41'H79N02and C4oH77N02
res e tively.
Acetylation of 3. Acetylation of 3 (50 mg)
yielded per acetate 3a (50 mg). IH NMR (CDCI3,
200 MHz): 8 5,7(m, IH, H-5), 5,5(d, IH, NH),
5.3(m, IH, H-4), 4,35(m, 2H, H-3, H-h), 4.05(m,
2H, n-i, H-2), 2.01(s, 3H, Ac), 1.98(s, 3H, Ac),
1.24(br s, poly CH2) and 0.85(12H d J = 7Hz):
FAB MS: m/z 688, 674, 660 and 646 as (M++l -
AcOH),
Acid methanolysis of 3. Compound 3(50 mg)
on acid methanolysis yielded methyl ester of C25
fatty acid which is having terminal isopropyl
group. IH NMR (200MHz, CDCl~): 8 3.68(s, 3H),
2.3(t, 2H), 1.55(m, 2H), 1.24(brs, poly CH2) and
0.90(d, 6H); FAB MS: m/z 383 (M++l)
corresponding to C2sHso02 (10%). Later fraction
gave a mixture of the methyl esters of CWC26 fatty
acids. IHNMR (CDCh, 200MHz): 8 3.68(s, 3H),
2.3(t, 2H), 1.55(m, 2H), 1,3(brs, poly CH2) and
0,88(t, 3H); FAB MS: m/z 397, 383,369 and 355 as
M++ 1 corresponding to C26Hs202 (18%), C2sHso02
(100%), C24H4S02 (13%) and C23H4602 (48%)
respectively. Sphingosine base showed IHNMR
(CDCI3, 200MHz) peaks at 8 6.1(s, 2H, NH2)
5.76(m, IH,H-5), 5.51(dd, IH, J = 18Hz, H-4),
4.3(brs, 2H, H-2), 3.85(m, 2H,H-h, H-3), 3.6(m,
IH, H-1a), 1.24(brs, poly CH2) and 0.85(d, 6H, J =
9Hz, isopropyl CH3); FAB MS: m/z 300 (M++l)
corresponding to the Molecular formula
ClsH37N02'
Compound 4 was obtained as white crystalline
solid, IR (KBr): 3600-3200 br, 3050 and 1645 ern
I; IH NMR (CDCI3, 200MHz): 8 6.3{d, IH J = 7.5
Hz, NH), 8 5.78 (IH dt, J = 15.3 & 6,IHz), 5.51
(lH,dd, J = 15.4, 6.1Hz), 4.3 (2H, brs, H-2),
3.85(2H m, n.i;H-3), 3.6(m, lH, H-la), 2.2(2H, t,
H-2'), 1.24(poly CH2, br s,) and 0.85(12H, d, J = 9
Hz, iso-propyl); I3C NMR (CDCI3, 50 MHz):
8l74.2(s, C-l'), l33.8(d, C-4), l28.8(d, C-5),
73.8(d, C-3), 62.0(t, C-l), 54.7(d, C-2), 38.0(t, C-
2'), 36.7(t, C-6), 30.0(br s, poly CH2) and 22.5(q,
isopropyl CH3); FAB MS: m/z 646, 632, 618 and
604 (M++ I-H20) analyzed for C43Hs3N02,
C42Hs1N02, C41H79N02 and C4oH77N02
respectively.
Acetylation of compound 4. Acetylation of 4
(50 mg) yielded per acetate 4a (50 mg). Compound
4a showed IH NMR (CDC]3, 200 MHz) peaks at 8
5.7(m, IH, H-5), 5.5(d, IH, NH), 5.3(m, IH, H-4),
4.35(m, 2H, H-3, H-Ib), 4.05(m, 2H, n.i., H-2),
2.01(s, 3H, Ac), 1.98(s, 3H, Ac), 1.24(br s, poly
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CH2) and 0.85(12H d, J = 7Hz): FAB MS: mJz
688,674,660 and 646 as (M++l - AcOH).
Acid methanolysis of 4. Compound 4(50 mg)
on acid' methanolysis yielded a mixture of the
methyl esters of C22-C25 fatty acids and mixture
of the sphingosine bases. The methyl esters
showed IH NMR (CDCb, 200 MHz) peaks at 8
3.65(3H, s), 2.25(2H, t), 1.55 (2H, m), 1.24(poly
CH2, br s) and 0.85(6H, d); FAB MS: mJz
397,383,369 and' 355 as M++ 1 corresponding to
C2JIS202 (12%), C2sHso02 (33%), C24H4802 (41 %)
and ,C23H4602 (14%) respectively. Sphingosine
bases showed IH NMR (CDCb, 200 MHz) peaks at
8 6.1(s, 2H, NH2), 5.76(m, 1H, H-5), 5.51(dd, IH,
J = 18 Hz, H-4), 4.3(bs, 2H, H-2), 3.85(m, 2H, H-
h, H-3), 3:6(m, IH, H-1a), 1.24(br s, poly CH2)
and 0.85(d, .6H, J = 9 Hz, iso propyl CH3); FAB
MS: mJz ~+1) 314 and 300 corresponding to
CI9H39N02 and CI8H37N02 respectively.
Compound 5 was obtained as white solid, [a] D
+99.3° (CHCl3, 1), IR 1760 ern"; IH NMR (CDCb,
200 MHz): 8 5.30 (dd, IH, J = 11.5Hz, 3.5Hz, H-
3), 5.22(dd, IH, J = 8.5Hz, 3.5Hz, H-4), 4.95(dd,
IH, J = 8.5Hz, 3.5Hz, H-2), 4.32(d, IH, J = 8Hz,
H-l), 4.08-4.2(m, 6H, H-l', H-6', H-6)" 4.05(m,
IH, H-2'), 4.00(m, H-5), 1.94, 1.98, 2.00, 2.03,
2.05 and 2.10 (s, each 3H, CH3CO); 13C NMR,
(CDCl3, 50MHz): 8 170.39(s, 2xOCOCH);
170.20(s, 2xOCOCH), 170.0(s, OCOCH);
169.9(s, OCOCH), 95.9(d,C-l), 73.9(d, C-2'),
67.9(d,C-3,C-4), 67.2(d,C-5), 66.6(d,C-2),
63.6(t,C-1 '), 63.3(t, C-6), 61.5(t,C-3') and 20.55(q,
6xCH)CO-); ElMS (70 eV): mJz 331(M+-
C7HIIOS).
Compound 6 was obtained as solid, m.p. 98°C,
IR 1710, 1680 and 1595 ern"; IH-NMR (CDCb,
200 MHz): 89.8 (1H, s), 7.8(1H, d, J = 7Hz), 7.2
(5H, m), 6.9(1H, d, J = 7Hz), 2.98 (2H, t, J = 7Hz)
and 8 2.65 (2H, t, 7Hz); ElMS:
C6HS)'
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